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Box No. I Basis of the report 

1 . With regard to the language, this report is based on the international application in the language in which it was 
filed, unless otherwise indicated under this item. 

□ This report is based on translations from the original language into the following language , 
which is the language of a translation furnished for the purposes of: 

□ international search (under Rules 12.3 and 23.1(b)) 

□ publication of the international application (under Rule 12.4) 

□ international preliminary examination (under Rules 55.2 andA^r 55.3) 

2. With regard to the elements* of the international application, this report is based on (replacement sheets which 
have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originally filed" and are not annexed to this report): 



Description, Pages 

1-12 as originally filed 
Claims, Numbers 

1-17 filed with the demand 
Drawings, Sheets 

1/4-4A as originally filed 

□ a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing 

3. □ The amendments have resulted in the cancellation of: 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheetsyfigs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

4. □ This report has been established as if (some of) the amendments annexed to this report and listed below 
had not been made, since they have been considered to go beyond the disclosure as filed, as indicated in the 
Supplemental Box (Rule 70.2(c)). 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheetsAIgs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

* If item 4 applies, some or all of these sheets may Jbe marked "superseded. " 



Form PCT>lPEA/409 (January 2004) 



INTERNATIONAL PRELIMINARY REPORT 
ON PATENTABILITY 



International application No. 
PCT>ZA2004>D00008 



Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-17 

No: Claims 

Inventive step (IS) Yes: Claims 1-17 

No: Claims 

Industrial applicability (I A) Yes: Claims 1-17 

No: Claims 

2. Citations and explanations (Rule 70.7): 
see separate sheet 
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Re Item V 

Reasoned statement with regard to novelty, inventive step or Industrial 
applicability; citations and explanations supporting such statement 

Reference is made to the following documents: 

D1 : US-A-4 292 01 5 (HRITZ MICHAEL) 29 September 1 981 (1 981 -09-29) 
D2: US-A-4 690 626 (KRZEPINSKI HORST) 1 September 1 987 (1 987-09-01 ) 

1 .1 Document D1 , which is considered to represent the most relevant state of the art, 
discloses (reference is made to figures 8 and 9) a rotational moulding machine 
according to the preamble of claim 1 . 

1 .2 The subject-matter of claim 1 differs from this known rotational moulding machine 
in that a vertically movable heating station housing and a vertically movable 
cooling station enclosure are provided, and in that means for simultaneously 
raising the heating station housing and the cooling station enclosure as specified 
in claim 1 are provided. 

1 .3 The subject-matter of claim 1 is therefore new (Article 33(2) PCT). 

1 A The problem to be solved by the present invention may be regarded as 
decreasing the moulding cycle time. 

1 .5 The solution to this problem proposed in claim 1 of the present application is 
considered as involving an Inventive step (Article 33(3) PCT) for the following 
reasons: 

1 .5.1 While the moulds disclosed in document D1 are maintained in a casing 
(reference numeral 30 in figure 2) which includes a gas burner (reference 
numeral 107 in figure 2), the crane (reference numeral 146 in figures 8 and 
9) is only used for removing the moulds from the manipulators. Thereafter, 
the moulds are cooled by quenching in a liquid bath remote from the 
carousel (lines 34 to 39 in column 6 of D1). 

1.5.2 With regard to a vertically movable heating station housing, document D2 
(reference is made to figures 2 and 4) discloses an open bottom heating 
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chamber (reference numerals 4 and 40 in figure 4), which is horizontally 
movable relatively to a plurality of aligned fixed cooling chambers (reference 
numerals 2 in figure 2). 

1 .5.3 Since none of the cited prior art documents discloses a vertically movable 

cooling station enclosure, the exercise of inventive skill is required in order to 
arrive at the rotational moulding machine according to claim 1 . In particular, 
the provision of means for simultaneously raising the heating station housing 
and the cooling station enclosure significantly decreases the moulding cycle 
time. 

2. Claims 2 to 17 are dependent on claim 1 and as such also meet the requirements 
of the PCT with respect to novelty and inventive step. 

3.1 Contrary to the requirements of Rule 5.1 (a)(ii) PCT, the relevant background art 
disclosed in the documents D1 and D2 is not mentioned in the description, nor are 
these documents Identified therein. 

3.2 The features of the claims are not provided with reference signs placed in 
parentheses (Rule 6.2(b) PCT). 
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CLAIMS 



1. A rotational moulding machine comprising 

a carousel base which is horizontally rotatabte on a floor about a central vertical axis, 

at least three mould manipulators which are mounted on the carousel base to be 
centred at equal inten^als on a circle which is concentric with the axis of rotation of the 
carousel base, 

characterised in that 

the machine includes a vertically movable heat/ng station housing, having an open 
underside, for enclosing a mould manipulator on the carousel base and means In the 
housing for heating the mould manipulator and the or each mould which it carries, 

a vertically movable cooling station enclosure which includes at least a side wall for 
surrounding a mould manipulator on the carousel base and means on the enclosure 
wall for cooling the mould manipulator and the or each heated mould which it-carries, 

and means, Independent from the carousel base, for simultaneously raising the heating 
station housing and the cooling station enclosure from the carousel base, and the 
mould manipulators which they enclose, in use, to an elevated position in which they 
are clear of the mould manipulators to enable the mould manipulators to be movad by 
indexed rotation of the carousel base from the heating and cooling stations and then 
simultaneously lowering the heating station housing and the cooling station enclosure 
over manipulators on the carousel base which have replaced them. 

2. A rotational moulding machine as claimed in claim 1 wherein the underside of the 
carousel base includes a circular track which is fixed to it to be*centred on its axis of 
rotation and the machine includes a set of wheel arrangements which are mounted at 
suitably spaced intervals on the floor in a circle beneath the carousel base vwth their 
wheels engaged with the carousel base track and means for index rotating the 
carousel base and the mould manipulators which It canies between static mould 
heating, cooling and mould loading and stripping station posttions over the carousel 
base. 

3. A rotationaf moulding machine as claimed In either one of^laims 1 or 2 wherein the 
heating station housing includes a wall portion for surrounding a mould manipulator on 
the carousel base and a roof portion with the two housing portions defining between 
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them a heating chamber which, when the housing is loweised onto the carousel base, 
totally encloses the mould manipulator. 

4. A rotational moulding machine as claimed in claim 3 wherein the heating station 
housing roof portion is domed to minimise heating space in the chamber 

5. A rotational moulding machine as claimed in either one of claims 3 or 4 wherein the 
heating means in the heating station housing is at least one gas burner which is fixed 
to the housing wall. 

6. A rotational moulding machine as claimed in any one of the above claims wherein the 
cooling station enclosure cooling means is at least one air cooling fan. 

7. A rotational moulding machine as claimed in claim 6 wherein the cooling station 
cooling means includes at least one water cooling water spray nosle. 

8. A rotational moulding machine as claimed in any one of the above claims wheroin 
each mould manipulator comprises a frame anrangement which is fixed to the upper 
surface of the carousel base and includes two spaced upwardly projecting supports, a 
rectangular frame element which cam'es stub axles whidi are attached'Centrally to and 
project outwardly from two opposite sides of the frame element with each stub axle 
being joumafed for rotation in one of the frame supports for rotation of the frame 
element about an axis A, means for supporting at least one mould in the frame 
element Including outwardly projecting shaft portions which are journated for rotation in 
the remaining opposite sides of the frame element for rotation of the mould support 
about a second axis B, which is nornial to the axis A, a first bevelled gear ring which is 
fixed to one of the frame element supports to be concentric with the frame elenrient 
axis A, a second bevelled gear ring which is meshed with the first, and means 
releasably locking the second gear ring to a mould support shaft portion so that the 
gear rings may be uncoupled from and re-engaged with*each other. 

9. A rotational moulding machine as claimed in claim 8 wherein the frame an^ngement of 
each of the mould manipulators is mounted on a sheet metal base member which is 
fixed to the upper surface of the carousel base and includes on Its upper surface a 
suitable heat insulating material and a circular upwardly open peripheral channel In 
which the bottom of at least the sidewall of the heating station housing is sealingly 
located when the housing has been lowered onto the carousel base over a mould 
manipulator. 
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10. A rotational moulding machine as claimed in either one of claims 8 or 9 wherein the 
diameter of the second gear ring Is smaller than the first and the teeth on the two 
gears are uneven in number so that they are not integer-multiples of one another. 

11. A rotational moulding machine as claimed In any one of claims -8 to 10 wherein a drive 
wheel is fixed to one of the frame element stub axles on the outside of the frame 
element of each of the mould manipulators for rotating the finame element about its axis 
A. 

12. A rotational moulding machine as claimed in any one of the above claims wherein the 
carousel base cames three mould manipulators and the heating station housing and 
the cooling station enclosure are coupled together by a frame structure to which the 
raising and lowering means Is connected. 

13. A rotational moulding machine as claimed in any one of claims 1 to 11 wherein the 
carousel base can-les at least five mould manipulators and the machine Includes a pair 
of heating station housings, a pair of cooling station enclosures and at least one mould 
loading and stripping station with each pair of housings and enclosures being 
positioned over the carousel base to enclose adjacent mould manipulatore on the 
carousel base when lowered onto the base with the housing and enclosure pairs each 
being coupled together by a frame structure with the lifting and raising means being 
adapted to simuitaneousty raise and lower both f^ame structures from and onto the 
carousel t)a8e. 

. 14. A rotational moulding machine as claimed in any one of claims 9 to 13 wherein the 
frame arrangements of the mould manipulators are so fixed to the carousel base that 
their frame element axes A intersect each other on the axis of rotation of the-carousel 
base with the mould manipulator frame element stub axles which carry the drive 
wheels being radially innermost on the axes A of the frame elements. 

15. A rotational moulding machine as claimed In claim 14 wherein the or<each heating 
station housing and cooling station enclosure carries a vertical slot In its side wall 
which is open to the underside of the wall for the passage In it of a mould manipulator 
drive wheel stub axle so that the drive wheel is situated on the outside of the or-each 
heating station housing and cooling station enclosure when the or-each housing and 
enclosure is lowered onto the carousel base. 
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16. A rotational moulding machine as claimed in claim 15 wherein each frame structure 
which couples a pair of mould manipulator enclosures canies two mould manipulator 
drive arrangements which are so located in the frame structure that^ach will engage a 
drive wheel of a mould manipulator to drive the manipulator only when the enclosure is 
lowered onto the carousel base over the manipulator and to disengage from the drive 
wheel when the frame structure which carries them is raised from the carousel base. 

17. A rotational moulding machine as claimed in any one of claims 12 to 16 wherein the 
raising and lowering means for the or each frame structure is a fixed overhead crane 
beam which is located over the centres of the mould manipulator enclosures which are 
carried by the frame structure and ropes which depend from the beam and are 
attached to the frame structure for raising it from and lowering it onto the carousel 

. base. 



